A poplar plastocyanin mutant suitable for adsorption onto gold surface via disulfide bridge.
Aiming to achieve stable immobilization for a redox-active cupredoxin protein onto a gold substrate and its consequent molecular level monitoring by Scanning Tunnelling Microscopy (STM), we introduced a disulphide bridge within poplar plastocyanin, while avoiding the perturbation of its active site. We selected and modified residues Ile-21 to Cys and Glu-25 to Cys by structurally conservative mutagenesis. Optical absorption spectroscopy (UV-Vis), electron paramagnetic resonance (EPR), and resonance raman scattering (RRS) results indicate that the active site of the Ile21Cys, Glu25Cys plastocyanin (PCSS) to a large extent retains the spectroscopic properties of the wild-type protein. Furthermore, the redox midpoint potential of the couple CuII/CuI in PCSS, determined by cyclic voltammetry was found to be +348 mV close to the wild-type value. The STM images display self-assembled PCSS molecules immobilised onto gold substrate. Moreover, the full potentiostatic control of the electron transfer reaction during STM imaging, suggests that the adsorbed molecule maintains essentially its native redox properties.